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i. 



I 

t 



<1faaj|caii bD used to fiie laige prpjecttlieB. TTie gun banel lOiBiy be uged in sdelUte- 

iQA&4 iff m fiii^-figELtifig xipeatidm. Hie gij^:j)ima has 



^ ciiter. ,8i^^^ ah innjeir sopfkat byer Bnnig tte btxre of the gun hortd iiotf^^ 



S Gciiaapw^b^^ beiweeit the oai^ s^ppon Usy& tsi^ leytfr* iiie 

si^ppoM lay^ |iay be filed, and the conqxieftsible^^i^^ xaky be cdfidrete. Ift piie 

embodUAeiit,;the|biee^ portion is iciade of aai^, for esuonple, steel, aiui the re^diaindiff of 

« . . . ' *• ' " 

the gim baitel ik niule Of an mfier suppoit layer an ouifer support Utyer and a laycaf of 

c<»iiiaessibte| nufc^al therebetween. The gun baiitel of tMs invemion is less expen^ye to 

■ " > 

ICI miike and li#ite| than a mnulariy-ozed gim banel of steel, ivhile bdtAg sioflSciently 
straig to lai]iN± 

i 
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I 



r 
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iii^}|itec^^ for the kmndung of plojectifes. 



^<3^0t pQ^sjSi3ll0:0^^ -eoii^^ ^th the lamiGhn^ of devices ii 

m pifim^ to use a very large gun banel to IttukA 

^^^■ ai^ ^B;: a^i^^Bl^^ beyond the lower atinos|flieie of the 



dSi catotal^j^^^^l^ laundted to a hd^t that is above the 

V iil.:£HeJib^ that most dr^ occuis aild where 




lOie iq^ afa^ the rocket in the near vacuum of Ae 

itiif<)Bi]B&I]a .ii^^ Since a gun 




^ 1^ us^ provides an eeondmical fitat stage for 

$jE^pi$^^ used in ahnost any weather C(HidittOia. 



1^^^ ^yVSixei^ fired at an angle of SO degrees* was able 

I^I^oji^ the 12 km that is generally ccxntidefed 

:e*V l^e 14iEiX E goo Are a 740 kg projectile to a maximum 
$^ Gon a£H} the M» fi, if ffaed at a 90-degree angle to the eaufa^ 

Gustav 




titii 



Id! hfil^3 projediile^ piast the ibw» atmosph^. Hie 800 
in 1^ ll'itit^d fttB a 4800 shell a distance of 47 km, and a 7100 kg shdl a 



I- 



of38lcmif 



•A 



^ih ;tfNBj^j^^ lf60%,:^(ei^ BdS was inyoived ivith is project called HARP« an acronym fiur 

[et^t^eu^;.]^ involved the i^e of largB guns to iite 

tp tegh altitude^ ihe HA|^ {ttogram was cancelled before its goal of 



1** 



9n29V1000iM7367l6Tl 



.-■•> ' 



jt^or^*.**'.^-.- v*\V'-v v-^'i/,-'^'- V/'>25t^;^^ 
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• • '2 



of a device; was 

. , , _.^._,^,,.„_ „ Jiology would not suppoit ft 



waa 



le^ai!^ JBomvety al^to^ <^ lIO^i^ 



'1 ■• ••• ••. -f 



• -. « < 

- '3 1 



development of tockets, neyi^ tj^ v^tl^^^ new: p^ 

MfBiices in the detiffi (tf smalW sa^^ nano loiiCii^ s^^ 

^- ■•1^. • . ' ■' ■ . .' . • '• • - . ."• *.' " - • ■ 

■ as little at 10 ounces, nisw luOie i^^^^ mSioA 



very lafge gun hmds have jbils^ of ste^, to:{^^ 

^^fiii!^ However, steel gqii jbais^ leqmiiMl^f^^ 

^^'^' ^^^1^ ^Ipi^^ expeasiye to make and heavy. it^ yfH^iiX k laitge stoe( gon^^i^^ 



'.,,T,-. - v. .vvi 




ly ihtetfeieft widi the abifil^ W inbve pt[ 
^i^&Sl^jil^ problem limits the potentiai tp use;^ « 



13 




f 



ito orbit, as the batxel is 




piisitioii. 



.:^^;:.^^^;^Tt.-J^^i^ m!0'0*it.iscoit^^ AdVanctt-'iSiidi^ 

' '^''^-^^^''^^^^^ suggest- that it is worthwhile to jKviaitt^ 

^Ig^'iyldung of s^^ 





'm: that) a 



Bery dpltiii^^ 



INVENTION 

a gim barrel for use in itaelauQ^M^ for a tsOiiim 

pies only, the gun band i6ay us^ launching 




to qoottiufac^ tfaitt a siM iSaii 
ba^l^doiay bif^ heavy dian steel and is sufficieatly stEsaig for die {toposiss mehtiQCE^ 
fsStiS^ V:hi^i| fd| the firing of projectiles. As examfdes paly, d^ gun barrel may be used to 
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» aftillery^ devices that can be used to iiite^^i^ t|ttlcieffl^ 



% the iaVendon is a gun barri&U with 




i the open end* 
of the gm bmiAi 



»|£hd 



[^ :n. \v/ :^ #|iye^ compiessible Aat^al disposed between the o^ mppati ls^ 
Ig^ 8Up^ layei; said coidptessibki tsatBiial toving a co&q9»^sIv6 si 

10 mi having a ttinispiessive tUit is^ le^s A^^^ 

mh^': I ocispressive stteiigdi of one of (a) die inner sappm luytc aind (!b).ii^ 

rt layer. 



• . • .-• •- t 

is^: ll|ay be closed, or closeaUe, example by use of a birtech plug* 



V >• 



-•■.,•".1 




inner support layet can be comtmsed of « idi^^:^ e^^^^ 
;i^s«^ s^9|^ material can be coi^^iete^ Alt^nativdy. it may be i^ic^^ type of 

^"^al with a cooqpiessiye .stiengtfa of greater Sian 10 mPa^ lo^^ 



... •*« ■ ■• " 



b^ti^lf ^ layer of compressible maMial cm be tei 

:i -4- - ■ . ■■.;■*■.• 
the gun barrel cost^ses an pater layer of sised on tiie cwftsldd sinfaitxi of 

layer of steri lining the bore of die gun banel, and a layor ei^woM^ 

outer layer of steel and the inner layer of steel, said ccdSicrece biaVuig a 

i^ jirildsth oi St least 10 mPa. tbe gun barrel may have a breech eb^.ife^^^ otie of 




0^ck>|idi €loseable» and a second ead wheian the bote is open. 



^>etii|(3d^^ the inventioii is a gun barrel with a fareedi end and an open aind a 



*• • • 




■J 



■•• • - , ■ * f 
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1 SiSS^dddgate portion w^acent to the Jaeech poition, saldetoitgate portion fuiihter 

an otter support toyc^ on an <}utade tacfaci^ 
an inner support ]«yer1inii^ die bore of the ^ fcaiiel, and 



a lay«» coii*iessibte material disposed be^ 
and inner , support layer, said compresssibie tnaterial baying a 
compressive strength of at teast l6 mPa and having a cwi^Hessive 
stMi^ thjut is ]^ dian the dian the c(Hjip«ssive stemg^ <tf cHie of (a) 
the inn^ swDort layer or (b) the outer support toy^. 



•I A* 



y be closed or doseaide, for.exanqirie with a bieech phig. 



;^|lp|f^^;^#evalionai vi^ 

i^JSv^!||t)wn by dashed Hne^ Hguie 1(B) is a^osssectiflfi taken along line 14 of 





view of a p<^OD of an raobediiBemt cif ite gim band of tlin 

wssible tftalierial; 




I 

view of an ^bodiifietit of the gun batxel of this invemloft, with the 
dasbedlines. 



* ' *.•■*.' 



ttional view of an embottottait of ti» gun barrel if Ais inventicm, with the 
by dashed lines. 



crosMecticmal view of an cmbbdimem <rf flie gun barrel of this 
lii^^fiii^ is a longitudinal aoss-aectionai view of the muaaJe end of an alternative 

V '^fij^^ gun banel of this invention* 
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5i<«¥*:.-. .*. 




tttdinal cross^seictiottial view^crf ah einbodiment of the gun baciiA ^{tlisS^ 
bisech paition thai is ditkdy coQip^^ 



.•■iz -f':-,-'.''^'-' «■»..'.■ .'.'.J?* 



it ctf dbie gun fa 



• • A' .) -■;....: .•-•,■.'.••..■> . 




'^^^^^f^^ be nuute t5 Mgatefi 1-7* which show different embo^iiiti^^ i^^^ 

an einbcMiixki^ of the gini battel 10 which includes mpei^ siqp|yozt 



'^iiSl'll^^i^^ su{ipdrt Uypt 14, aiid disposed th^^>etweent a hytr xst ^emsi 



.■>V. 



, : . • • '"'V';V.y .^i^-^n- i..A*Ji«lM< 

*■ ^■v■^:•^-fJ•;vTS>fmBi0wpx n 



- aiq;)poit layer 14 defines a bore 18, along whidi a profile 2D . will 
1 22 to a nui2zle end 24. 



b 



to hetdh as a 

I, B moftBT* Or 



like. 



.5 '• + 



|i^^ipj^)|^|($iue lefened thRHif^Kxtther^ as su^ioit layeis. As mii 




-■"-At-/ 



ifi.&>i^ 

Oat may, among other diingd« mist craddng and defotmatioa feUo^Ing 
ftMi die gim hmeit and may be d>Ie to be used for lepetted iliiajg of a. 
gun barr^. the d^^P^ laym prolong die useable liife cC the gun bacrel 



may be made of a metal, which aa .used heroin indudes^ aUpj^. Stt[^«, 

ateel is a meial that may be used in layeis 12 IbmI 14 of th^ guri 
for example, titaniimi, may also be used. Any npn-m^ mii^al now 
it0it^^^, developed, that would be capable of functioning as a support Is^, is also 




i^|uj|i]aded herein. For ex^il^Ie, coaled cardboaid and poiyHieric miil^cds, icr 




jV - ■ -' ■ ■ •> * t ' 
• ■* . • • .« . 1 ■• ♦ • ^' 



pbsite maietials, may be used iss sxsfgott layers in sonie 



utiinits 



As is 2q;ypaient, outer support layer 12 and inner sufiiiort layer 14 #ay be 



si^-of tem that aie difSczent from one ai 



.... . jj,.. , ; J-;- 





tensile strength to the gun battel both dniijig tfe iraisp^ 
le travels up the banel. the outer support layer 12 confines the layar=^ 
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* 



• V 



.0 ,i' ■.'ii'' - % -. s'L^ 



•- ; !^ ■: •■. *:.;:• ■' 



al 16 duiiog Ihe firiii^ of die projectilBy should the la;^. of ^odoapsi^ble 





ottierwiae fall fl|iairt Idsdlly, the c0bt s^jppCfR lajf^ ^ t^imtii ist 




it, showti in I^iguie It the outer suppQit la^ Meiiy 
ickiies$e8 types of sieel may be used, mcluding 12.5. nm thick, ;A10S 



6f the gUD hmd may be ccmitiaBnt fitom breedi oicl 22 to iaiias^ 24^ a 



IS shown in Hgoies 1 and S. AUmatively. die ottter fiiujaeier of th^ 



llp^jli^:^]^^^ {oogressiifig ffom bteech end to mu^j^e ^d»: a^ shown in the 

in Hmies 3 ttul 4. 



** •".ay ^, 





14 lines bote 1S« XHe inn^ supp(ttt lay^ fiincdons* im fiatticular, to 
18 which will enable a 
separate die projectile from the layer of comptefisible miosei^ i& Ueidly* 
temmn intact thioilt^ iqieated use of die giih badd. llie nttaeadal 
suppoit layer is made will depend laigely ttpon tite anKHittt and typt of 




die inner suppon layer 14 in a pdrdon of die bc»a 18 disl is oldaer to, or 
inay be made of a niat^al diat is paitictilariy leastaxit to the eiiplosive 
firiAg of the projectite 2D from die gun baioel 10. For example^ 
tanium may be used in this ppition of die gun b&nel. lliese metals ate 
age caused by launching of projectile than are other metaisv and 
inay inctease the useable life of die gim baxrel. AId»9dgh the portion 

by this mote le^stant mtfcenal may vary, geinerally it is ciuSbtent diat 
^nateiial extend ^boot 20% up die lengdi of ite.bote 18 fRsm ^ l^reech 
310 with a piHdon 319 of the boie 318 made of a pardcniburly xesistiautit 
)>^^FiguceSA. 
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2>.a I. • • J •• *. 




t, shown in Hgm li the inotir layer is com^sed of siia^el. Many: 
^kucisses or ^pts isi stel xbay be used, indudbig l24 liXB^ .tittck, AiOS 
|f sted used wiil inkdrge 



. , .1"' ..- - 't. .»•; j-.i : i2i.»jL&L.' 



su{^xiit layecs itay vaiy a-giea|K.^al in diiekiie^ ^ bi^ib^ 
le gun barrel. The ttiickfiess df «tther <rf these iayeiiB/^ de^^ 
^^ttea" lay^ bf the 1^ exam^, if tliH^ iii^ 

ible taiiiediif <k bcidi, ate jpscttiinilarly thick, the 6ii^ &:i^gp^ be 

> ;c ilft^Qiii^ or bo&u aib kiis thtcL , What is important is tfiat eadh lay^ is callable 

ictioh Kcpmbd of itt Md ftatidi tfaiiee byets coMnp^doe^ a gun bktd 
to be fhed tepeatediy. 



via 




24 of the gun bartel iOi the iiitt^ siippipit laytf 14 aud Ibe diOer suppoirt 
tir overiapt in Older to jendbse the cbxn|ffes^]e iniBteaai. Ibis 
wn in Rgoiie SB, where the tnn^ suppcat layer 414 ext&id&^ims^ 



I^^idl 410, to coinplet^y cover the ky^ of (^nqnbasible mated 

^ ■ f • • ■ *• •'■ • . . • • ■ 

coo^n^ble rnateiial may cemain exposed, as is shoWfi in Kgitte SA» 

ccftngtesabte maCKiiBl 316 is expcwed at the noiiiszle.ead (tf tbe |fi 



^ of the giin baixel 10 fnay be closed. A gun banel nnde in diis way would 
with piopellant die {ixoj^ctae ifae 2xiaz2le did. Hiis c^idk^iiinesit 
1, 3 aikl 4. Ftn* a gun babel widi a closed bteedi eticL di^^ layvsr of 
al fiiay be thiclcnr dt die brtsech end than elsewhere in tlie gdn bttxd. 




190 tbe tateedi tstid* . 
fxtm the bii^ en^ tiki teeech e^ 18 will be ojpeii and witt 
rior to firing a projectile. 1^ dds embodiment, an exaqpte of 
t a breech plug 323 may be threaded into die bore 318 belc^ fixing of the 
l^ v^ljie of the breech plug will vary, however for a large gun the bi^h plug 



, : , .3:#o^d; of one meter in length, and preferably about 3 xhetm long. The 



K aBEWaJi 

mm 



\ 
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8 



•r,:v- 




■■"id"::: 



■; 18 inqf be ednstttlit or varidde akttig its- tenj^;. Hgifie i-;'^!!^ 

the intier diameter of bone 18 is vadab]e» c<Haptifiinjg a wid^< 




iSi^lQi^^e]^^ breech <^ 22, a niftawer-^iainetjBr section closer, to tiie sniz2le fstidMi 

jloti 25» the extent of which is lepreseiited by atrow 28. the eitt^t<rf the 
on is lepiesMted by arrow 26 and the extent of the tm^^ 
1 by arrow 36. Pigore SA shows m embodiment 310 with an : 
an amt support layer 312, a layer of ooniptessible ihateri^ 316, aitki i i)o^ 
tast didtneter along its endre lengdi. A gun bltftei with a conisi^ x 




» 't 



fareedi to xnuzzle. 
banei with a bote 




6 



A dediease iii bore 18 



' - • , * 1 * 

breech to muz2le sefves to focus the ^opolsive faerces Md tfa(^ 



■v '■' ■'•';>: :V:-V V:.^/ ' 



• ■ .t ■■ 



_^lhow 



greater speed than widi « 

diments in whidi the diameter of 



re 18 is reduced inore than 



l|t^ comprise a bore 18 that is smooth, meaning that it do(» not iiave any 

\fn as rifling, that would assist in stabilizalion of die pirpjecdle fiiad: 
lOred gun barids are advafttagecms in diat they are less elcpensiye to 
a smooth gun baoel die projectile is uhder less fotee, dib ba<xid itteliE; » 
a gun banid widi a rifled boie. Thtisefcm, a sinooth^boted gtm 
usable life. Uamvect atenmative embodusents of the gun btoi^t iiay- 
Which thete is rifling. A projectile may be oiofe accurately ianti^hed 




IkMe than a smooth bott. Ihertfore, a nfled bote may be use4 ibr 





:accuracy is importanL However, the use of. a fin-stabiliased iaojectil& h^ a 
atid 10 would Ukdy provide sufficient accuracy fQi\^^ . 





• ,1.' V '•■■•■> ■->" ■ . 'J. 
■*•.-• . -f'',' ■ • . ■*■ ? ■ 



■ . .■ •■:•>■,""•■ "''•^ -v, . ' • V •?*:'>*4> 
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to nabte the layo' of inaterial to substantially witii^aiid tte i 
be subjected to ditttng ifae, firmg of a pragectile .frt^ 
" is a tefeiefice to &e ability of ajuatexial to wif^tatid 



liaiaQel-:^ 



without being ettished wbesi the lEiatenal is ia caixifS^^ 
ial may have a c<mqpiessive stcetigth Aat is Ids^ iff jifxsiM 



ihitisused 

the compressible ihat^^ 16 is conctete. **Cdticitte*V>s^ 
on of mioeials, aud) as tiind, ttiiH has been coalesced iiito a ^btt sfiia^^^ 
watfet. **Canefit~ as used boeixi fefecs to the fainding maiena}-&^ 

ve sttengtfa above 10 mFa inay be used ahd cbtK^te witii a 



, of ia>Ottt 80 mPia is pieieff^ 



:.«• > • 



. ^-!^^ib^0ii^l^sMmA barrel 




matedjals that have a compiesstve stfmgtfa of iboot at least 10 ttdPa V96did 

« or other synOetk: itu^c^^ 

f e strength that is as fai^ or hij^er than conoete. but which wotild be 

' ' . • •.**•••***. 

than cdftctete. 



lay^ of the cozh{iiessible xbaterial 16 wiU vazy, dqNsnditig up6ii«the]ptikr 
batrtl 10. For cxanqde, if thidoeir support layeii 12 and 14 a^s iis^ lliie 
it liiaienai may be tfaiiffica 



iin layeia 12 and 14. 



in 



V- 



bl^l ^ki^ diisensions, while imviding a gun banel siifildently atit^ 



••■ V.' 



mm 



1 •' >*'^<> v' 



14 




4'- 






. -r • •ir^"-: .' - 



inexpensive compressible maferiab as defined hefein» uised in Ae gsp 
innei' and outo support layers 12 and 14 made of steel, would -also be 
ter and less expensive gun barrel than one made entely ostt of steel» bill 

* " » ■ * 

ciently strong fbr the firing of large projectiles. 

I6vl 
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10 



;*« 



• ••••• .-.t'.or-; 



•re- f- 



ible nial^iM ui any (tf ^^d^^^ xni^ be 

ingdtemeiit 30. nsiitf^ ^onent 30 auiy ibb^^ 

idtedal will cr8cik«.or: 

I In tbe eiiibedinxiii fte leiiiiiQ^^ 

;1 conciete rebf c^tig bar ioiawii as lebar $cid (lie .Q^jx^les#>k ma&sdal is; 



■K .... • , 



si!*' ; 




6t the gun bairl^w As (iim be seeii iii Hguxe 2^ ^ ijebar is 
iSi iespect to the loj^iodiiitil axis 0ie jguti b^uiifji liB, ViifliiA^^c^^^ 

cdfEobiKSii. 



y be used as a leMfoteiiig dte Wl»^ oom^ 



Inefih is {iiefmed ifi 



embodiinent 110 whicfii coii^iHises out^ mpfm layear.U2^ an ti 
and disposed there bi^ Lstyeis 



Yc the same 



as described above foif layers .12^ 14 aad i& 




a 



layer 114 defitied a bore 118 al<^ whi^ a {tfojebtile wiU ttev^^ 
^ Diiu^zle eiid 124/ Boie 11$ decreases ibdi dilametef £r(^ fa^ 122 to 
ivhig twp transttioii i^gidss 125* (he leiigdx of whidi mp&i^s^^ 
Tbeiefoie, bcMe 118 oofiD|«ises tfiite kctionb of 



' •.^'.•.•..■r'.-!V/. •r - .'' ^ 
1 ''. 1 ■ 1 ^ ' •> ■ r •* ^ 



as ttie wid&-, jBiiii^ aittd rwiaim bore legioi^ with; a $& 



8 126, 132 and 136. l%ie trai 



■ '■ J*' "■• .'^••i; ^ • •• . V. . - .■ • * • J • •• 



regims pQtuiect the yado^is sections 
ly the transition legidiis wOi be aqglail at about 2-20 deg»«es fironai die 
die bore, howevet fhe angte ilidy be ffma: or les$. provi^ tiiat it db^ 
with Ae n»)yenient cff ti^ 




tt shown in Rgme 1« the outer: diameter of th^^ 
of die gun l»r^ no! 



CA 02459675 2004-03-04 




^ %e % (tf cdmipd^b 116 varies almg the kMigtfi of tte ^^^^^ 

138 of FigMKe .3* the ootei' dtaiiiiBt^ of the giiii banel is cdmstanti 

' ■ * . - ' ' ' . . • ' . . • • 

<tf bore i 18 v^<^. Theiefose, the fbtdetiess of ttie byar of oHi^iessiblg 
y&cy ac<Mdii]^y, .After ^t^^ tKtesiti<»x at: pcuiit 1:40 fioia a wi^ tci a 

material 116 ^11 agaia chaoge. 





' -f'fr.'.,^. 

. .. -S "^ r 



, •..■•.■jS/';a^ ••C*.', 




alCBinative embodimem 210 which conitiriiBes an outer support i^r 212, 
^yer 214^ and disposed tfieaebetween, a layer of con^dsible material 216. 
216 have ^ iOos chanicteristiciEi as d^cxibed al>pve for la>^ 1^14 
ppm layer 214 defines a btftt 218, akmg which a {mjec^ travel 
j||^222toaiiuiz2te<»idl24. B^ilSdonciasdsi^ 




(4» whicb les^ in a b(»e that <?oti)prfses ffitee sections of 4liflBiliiit 
sections ai^ tefefted to hi^n as tfaid "evide-, mid^ and iiaixdw-diaitietar 
of which aie i^ite^ by aaK:»w6.226, 232 and 236» xesj^tively. 



•*-'' .' V;'-', J • . . , . * i 



tnt shown in Hgine.S, |he outer diaintfet^ of the ipxa bamii 210 decreases 



v^S^fiW W^^iig *e of the gun biatd 210. tod again at polfitmalong the lengU 




.:-?«■,• 



laiy^ of coaqp^ce&sible maiterial 216 vaaes in die emboctiinent shown in 
m extent than in the embodii&eitt shcfwii in Rgtire 3. In region ^8 of 
dibmetier <rf the giih iMbcnd is icxmstatiU ^riiexera tihue diameter of Mtte 218 

of die layisr of conq^ies^ inateri^I 216 will yaiy 
^ jtoint 240 from a wider to a nattt^wa* oiiter diacmeier, 
mas constant, the thickness of die layer of cofldiptessibie 
^^^|pji||;!2l^^ change. Afiter the transition, at point 2S0 to an even naoower outer 



^ameter of d» bote 2«mains omstant, the diickness of the lay«: of 



216 win again change. 



. -.s*:- J. 



-. /I ■ . s- ,■ ■ 



1- . •+ > . 
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**;»• "k"!,^ r^. 



L ITf^ -^^-^^e ^ ^ that a» tbe^tos^t to d.. n»»*^: 
be ^ fte « «^ fe^^ ^ ^ ^ ^^^^ 

mbolunents aw in BgMre .1 «d 5. if of the aaak^ 



16 « ^ ne«er the bieech «a ,22 « 222. « a« <s«ft may be, 



t ; Bill 



.1^ 




m be as««,bW by patting «ec««« of pipe together, f^ e^ 
l« flanges ^ e«* ena a«y be conn^ tog^ ^ .y bolting, to 

» bo«e 18. littg^sfiametef sections of steel pipe. agi|« 

^ «wcw kyer lland 

^teiybewng. Alt^^atively. the sections ofpipea^y be thi^aed^^^ 
«ddjto,inetalgMm^ 

2^«^«^8^^>««reI.«»joi«sof«^ 

TIT «<*tf««^-»«ed^ 
be pl^ ^„ ^ ^ , ^ 

Jf comi^ in-enal 16. for concm,, whid> wo«id be 

^^^a«^ando«ers„pj«»,l^ '^tebteed.^dofthegun^be 

«ratbod,«ex«l^e«fwhichisshowntoRguie7. Ih^a^ 
^^^^^^^^ ^ 








-«™egun baneU shown in Hgmee. the t«Bech portion of 
out of a aaetal. for example. Steel * titanium, -n.. w.-. 
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V. • •/ • ■ . 1 < . 



t^asby 
above. Tbisbyi 



to th^ nsmaiiiEEi 



of: the gun basiel» tti^ is 

abfecdi 
ised (tf an iAter 




, atl outer sug^ teyer 412, land a ]a)fi^ of comtoessible in^iciial 416 
eeft» aikd as disclosed id>oye. the teedch pcation 4SD is ixmnected tt> tfae^ 



•.- ... : 1- .-Xi I . r'>-,. ' 




^ as by bolts that a» tft^^ 

iviuatage o£ tmviiig a y<syry atiniilig whem.die ex^osive loxoBSk 

i aie the great^ vrith^ t^^^^^ the gim baneiesl being cekttiv^ly 

^igbtWeig^t by coitifpinsii^^ bat stnnig enon^ to wtthstaad tte fbites 
l^xqpellant in this peot of the tanel 410. which is ficrtant fiom tSie bieecb. 
wiU t^^fierably oo^^ 

■ 

the gon \ats^, lifilithods. of itsing the gun bttiM 10 to laondi a iDekeit 
lite payldad witl iiow beiia^dflid. Hie gun bahel will Itttndi a locket with 
. ^ - INx^ition beyonid Ihe atxno^ii^. *'Lower attnosphese^ as used 

to the paxt oF the atifup^^ whidi most weaftter ghenotnena opcbr; 





Mi d» patrjeclile 

tower adnosphem MU^^^^^ about (he £a^ 12 km oif ttie 

* -■ . .* .. ' . 

I of tite Once past die atmoo^diete, die rt>cket will be 
ol sta^, in order to a^eve orfiital velocity. The guii battel can 
the Itttttthing of sildStesiAto an ozfat^ path diat is at an altitiidiB of abbut 

aaa "toweardiosdHt\ To 
de of too a velOG|ly of 7jS km/sec is leguiied ^ to enter 
) k|Ki/aec is leqiitied. hx die lalttar case» otlrit >iiidU 
simplest and tnost fiud-ef&cient way to enter <Hbit. 



launch a projecdle^ such as a rpicket widi a satellite and sabot» at a miixade 
0 launch die projectile beyond the lower ^tfmospheie. Depending upon a 
^ hiehidhig the weight and shape of the projecfilc, the lengdi of ttie gun, 

^^^^1^ ^Ipiellant used, die muzzle velodcy of a piojecdte Jauiiched from die gm 

. " '." v.i."iwt • •■.^.» J; .t * " ^1 ' • 1 "S ' ' • 
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is a rocket ^ ts8^ as ptoiptiB^^ 

SSL specific impolse of at hM 200. A specific iinpui^ day&jitio isi 
^^Hi^ cnUM YBlddty. this lipdk^ is aUe to catry tnoie ppopfS^ 

^ iWs rocket c^ he bbtaiiied comnwtially, or can be maiwfectitt^ 

^ilNlW sMIled machinist 

. ofu^^^boU whicli as used hcimii means a 



in a gun bailel. t]ie saM fx^y be 4aad6 of any of a biiniber of ini^^ 





KUi^oiiu Wood the s^bot peif<^s one cir more of a varied of - 

the ptojectile» protecting the pi^jepttle^ pfeveiidng , di^ esci^e ibf 



i V 19^ W^iafi^ and incieasing ttiie lifespan of the gtin ba^l. The use <tf a seftpoit inisieaMi 

- -^^^^^^ and range of tflte iioctet Also, as a sabot can be po^Mkaied 




of die bom that ^ be used is in^eased, widi a cprtespjOMing^i^^ 
^ can beXiaed in die bafreL tte sabot sepaiafi^fitim 



^^^S^^'*^^^^ d»» xemoval of die sabcA upon exit of die pniyecdle ilxm the baiieL 



.'1'-''. 





of die gun banel 10 may have a cq^ -^aced over its cpistdts^ t^ 
^p^^kuz2de end befote the ptofectile reaches the muzzle, the ctip causes a^ 
WJ&^^i^stii^ in die gun bansl, which vacuum permits the {^rcgectite to ttavd^ 



". ■(:*.• ''V": •^■'.'i -Ji 
• • ■; - >- - • ^ . • . •. 




without it. 




0f air ies&taik:e (dts^ expertaicied by dk^ proK^ctOe a^ tte 
pGsiddned at a Ujg^ aidtude, for example on die t<^ of a nuHjthtflon^ V 
angle befoiiie Isiuii^^ die imjeccile, for exainple by racing it o^: 
ibed ^rwafdi.the rocket will be boosted by die |bail£i> votatijte. . . 




v;;^v;^::^pf|i4l 1^^^ be used to lattndli. picyje^^ hi odier ^icadons,- fieir.'exaio]^ 

hi^tise building, industrial fiies) applic^ions. In diiS: 





a mortar. One way to make this mortar is to weld a metal basis oi^ip a 
place it widdn a U^er-diametar oator pipe diat also has a base welded 

■ * ■ * ■ » ' 

widi or widiout idnfmcenmt, sudi as idMor and wite medir tuay be 
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^. the iiiner pipe bayse-a^. die\d«ilkr 'pi|pp»-cm aU -fidi 

^ W ^^^^^^^^^ to assist wife . Ae assembly of the teitteL 



A 



> > V v^^^ - Itojectite fii»n tfaii giim bacrel; wMch piojectile miaiy 

WIMiMMMmW^ feanX <fty <*eI!iica^(&^.*P^^i^ neiltmUxifig age^ 

^^m^W^W^FW^W^- ' rr-*T?— ^ ttte piiotjectile liay even compise tisois or supiiiies 

iiifo a f^ce^ fire sta^og area, mceadiaty stella thai: dteate a fiie 
• : vv«^ Kove a cardboard saho and a plywood pusW plate to potect the 

A cylii^ricjd/spbi^cal, or o&erwise-^aped pscge&iile may be 



Gtm 



^p.' 



a; *■ '1 *; f. » . - • ' • 
'■'.■7 '.v^Vt " » • I* * V","' 




■ . k.' 1'. '. ' 



[e has a tendeticy to t^iUe tyheti fired horn a imooth b<xre numor. Fins 

.A 

ed do the ftoitt of the projectii^ to midQ^ it mM ms^^ 
accuracy. 



a vaiiety of axtUliary propeQants ck cb 
ifi^l^^ idso possible t6 m flamiisable gas or ]i(|uida ift a defb^iatimi/dettxiat^ 

- ifiethane, hydrogen or toy otho' i» that, when Knxed with air or an 

a defUgrati<m/detoiiiti^ Usefiil Haloid pzopdkats ihdude botaae^ 




>y^T:-^^|^?f'" ^ WD-40. Gboipsssed air, stooied ifi a hi^ {R^ssiue faieedi may alai» 





[>ver die fiie isac&L Hie 
by lemote cwtidU beat s^isor, tmie fuses (dock or lit fiise) m^ot 
icals that e^qpel gas ova: tune and cattse the cylinder to luptuie, for 

baitecy acid^DMh bicitbotiat^ tti&y be 



my 




- V 




trats, it will 



imil^f^k^ invention is not intended to be limited to Ht m t 

l^/diiBiiiilV^ is intended to cov^ alternatives, modificifttions and equivalents, wbkl 






I • , •• 
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defined by the zpp&^dod 



is tbat of 



pcj^gi^lk^^^ mati»iai beiwMi two layers of a su^rt matdtial, is ItdiBaded to be 



,■ .\ h'.':: ■ 'J.* ••"""* ••'/>'•■•',.• • 



>-■•:• 



foll6w. 



!e ani deioabe dte inveiitio& father d 



« > ^ -• 1 1 




•'"•^VW>#*,'?.»''V» ■ 




such as a ioc|tel mdi sab6t» di^ is a total weigiit of abdat 103 kg; a giuii 

tfifitiers in lengfii oax^^ Tlie gun baixel would have a Cons»£Bt oul^ 

. ' ■ ' • • • 

25 cm. The iimer bore wddd cooj^se two jsections with dtfibteht 

and a wmiw^-da&iefer secdott Hie wide^litfiietBr 




|he breech end^ woii^ be {dx>iit d.9 mis^ have a 



of aboilt is ctiL the natiow-diamc^ seddon* vsdsm die muzzle eiid» 
meters in kinjftu and tvoald have a octiuitant diaitieter cft dkM^ 13 cin; A 
idem section, of ^^rying diameter; W0uld cditiBCt these two secdOiis of die 





ttld be cointxnsed of 12«5 miix diick» AIOS steel, and die inner layer would 
thick, AIOS mtL Hie conciete layer formed between the two ste^ 



. ^ ^^„..^ilciete widi ac 

'Jll^;^^^ concrete laytar'VatiM 



hieeeh to amzde, as die imter bore is wid^ 

dUaneterof 

die Mde^<^ai]lc^ secdon of the boce, tt» cmctete 
$iyc^'|9^ 2.5 cm wide, ^(toeas atomd the nanow-dtuneter section of die bote. 




nctete 

:.• "5. -.i •■ ■ :. >■- I . .' V - V ' 



ould be abbm 3.8 cm wide. 



*• • r» * V 





4T 

fr- 



• i }.V r.' 




.• • . • • ,•;••»•. 



Iculated to be stable to a maximnm breech pressute of about 80,000 psi. 
at a woddng poiessuiie of about 50,000 psi. Ihe {aojectile would be 
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;|MW:^^d poiiDds of M8M jpropdlait. lesolting 



M5D 



I.-. ■ f^,'^:, •■^•!,- '.'.-'■i ^^' •'s^.-i , .r*' : 




Att is a total weiij|tt of about 2^ t;g inchidmg ii^ (qgId^ aai^ife and 
lo^er atmoflphfiDB, a jgua buxel of about 98 ni^taas/rte^^ can be 
gun baccel wouid have two sections, each with a dfil 



, aitid naitow-diiinetd: sectiotis. The wi(te*diaxiij8l^ 

'^wW^ have a constant diam^tef of about 1550 mm. 



Qiearer to the 




*s?ft5a^?^Sfi¥^^T'?^ j?|!;iC?^ would have a ctustaitit diaoMiter of aboaiit UiOd im: The wide*. 

' ^^I0^ti^;^^^^inm be a total iof dbout 1 metos in tength,. whcaeas ttk ^riiaixivi-SaO^ 

thiee section eadi with diiSneiit duanbtati, naxfidy^ vdde^, mid- 
section, llie wide-dh^neter section, ne^ 
i in length, and would have a constant diaineter abotit 1000 nam. Tbc 

OTli 

bonstant diameter of id)oot 9^ llie naxiowriifisme^ 
^woiild be abcvut 91 inelets ih length, and woaId.have a ibcxiiistant cfia^ ctf . 





• "1 * 



,,, ' j ■.•;-V-«:.i..vi 





■ : f.' 



,»7 , '''*V»»** ■•? . 



• • > •■ .* * ! - ■ 





e c<»npiised of 12*5 mm thick, Al05 steel, and the imia* 
have a smooth bote and be compfised of 115 mm diicl^ Albs sieeL the 



^^^^^ V^li 



I** I 

^- I-.:. r.. • • . 



r ^ . . « - — w<Mild be ccMacqaised of hardcaied steel 

- >--^s»^ feitttBd between die two steel lay&:s is mit fi^ cii^^ widi a 
of80inPaandieliifoicedwifli#10ii^. 11ietiikdQMt8<sf tbeeotieKiB 

iuazle, within the first 7 metos of the tMnel. 
ameter section of the bote, the concrete layer is about 250 mm thick; 
section of the bore, &e conctete layer is about 300 mm: thick, and 




■ »:>•. 




if. 
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diameter s^iinl tdf Iti^ bore^ die tonoiete layer is about 3Sd mm thidc! 
;me£Bis^.^ 0UI6F itiiaii^^ the gdh banel dec^ieases. tb 1100 mm 'tfUt 
ie&EB 0f the cdfictete layer decifeases to about 12S mm* 



[d oom|»ise a siabot stopper that wmrves the si^t omfonidy and does not 
ity in fliglht Additimaliy, a vacoum cap o& the gon barrel will taciease 



■ ■.' ■2 "-^"•■'3' ■ 

I-.-:--- .V:*^ 




^ . . ...Ifbe fited would have a diametdT of about « 



anl a lisi^ of (UkMiC 9 





calculated to be dtaHe to a tuaxittuta beiBch ptessuie of about Ste»O0O psi, 
^ a wcsAdbg j^iiie of about 63^000 psL The jmijectite would be 
!M ptopeDant, xesiiltiug iu a toiizzle vdocity of about 2,100 m/sec. 



k that.is a 



lowet a 





t ■>. ' 






n leiigth caa be 
outer diameteta^ 

i* ami naiZOlV<^allieter SeetiOi^ Hie wide^diainfeter gacH^, ^i^ff^f^ 

Id have a ccmim oikter diameter of ibaai ISSO mm,;tfae mid^ameter 
're a constant dufieir diamecsr of about UOO mm and the luuxow-^^migi^ 
a <»^nsta&t outt^ itUaki^ <tf a^ The wi(te-dtanMter sectibti 

about 22 mieiisrB in length, tiic mW-diMeter section would be a total iof 
lengfii. jBhd the ;inaBm se^ioa . would be a total of abouA 91 




f . . 



^nse three sec^s each with difitetent dimstm, namely, wid^-. 

idMhameter section, nearer the taeedi end, would be 
length, and would have a constant diametar of ahoat inrin mtf|i nie mtd^ 

noetersin kagdi, ahd 
seeti<m, closest to the 



< ' -• • ■■■...(••VI-"' I . j " ■ 
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!& M length* and would have a constant duttneier of abottt. 
meter long transitioD sectkui, of vaiying diameter, wbold cc^inea two 



/^Ijl^^ilgi:!^^ that are different in idiameta*. 



X ^Miiiiis^^ ijvouW be comprised of 123 ma thick. AIDS sted, aul ttw t 




1 1 t 



■••,■'•■».• •i'-r'i'i-".'. "!•''••:'.<' 

•^?i■^::-■■v^■'•i^^4:■'i■.■■^;i;■^? ;ii 



have a smooth bcae and be cotnpnsed of 12.5 mm thick. AlOS steeL The 






is made pom coiicirbte with acompr^ve. 
!a and mnfoiced with #10 rdbar. The dikicness of the concrete layer vahes 



iglpiibreech towards mUzzle. Widun the iirst 22 metets Of die battel, atoimd die 
«A> of the b<Me. tite Ccmcie^ li^ is alxnit 250 mm ttdck; jetfouiu^ d» mid^ 
^ " Ae bote, die obnecete layer is about 300 mm ddcki and arcKmd die narrow 



■ . >.. 




■?'.■>■ 



, die cctticnAe layer is Aou 350 imft tlUck. Alter die first 22 
- - - -Kiat 125 mm. 




y» deotases to about 125 mm. After die next 12 m^ets* pcoceedidg 
end, die outer diameter of die gun bated deo^eases to 900 mni mi die 
^iu:ietelayerisabout2Smm. 



pdd <^]ix^se a sabot stiipper dial removes the sabot unifcirmiy ami does not 
Uity in flij^t Additionally, a vacuum ca^ coi the gun bmsi will incieeiese 




would have a diameter of about 800 mm ahd a lengdi of £dx>ut nine 



Calculated to be stable to a maxhEnmn broech pressuie of abo^ $5,000 psi. 
at a woddng pessute of about d0,00b {isi. Ihe piojecdi^ would be 
l^jl^ wi^ prqpellant, lesolting in a muzide velocity of about 2.100 m/sec. 



3 



.- : ■ 






t ' ! i • "I V 
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• r tluf be used to lijiiicli a j^^^ with i wrigte^ about UIQO kg and a 

^ • The ^Rj^ectUe to be hoiAched wpfiM have a dianieitBc of about 800 

^^^^^^^imoiitor coii^sing tte roctet, and 4CfD mm (tf fiiat di&iutiterxxiii^ri 



^ - the rocket The sObtit fudctiodd 

to iiicxease the of the gutt. Tte>tg<^^ will be fi^8talliliz^;^ 

; v^>^ ii total (rf tbovA l1 iwtm in leagth, trith the fixSt 32 ineien of the 



-2 r .•- i 





to iocxease the life of the gun;- Hie boss waohi have a cottfttaftt 
llQpllk^ coiicrete layer w<HiId have a thidaie^s of about 2^ xzun^ aiid tfie 
layeis would be made of 12.5 mm diick, Ai05 steeL Theiefoie» the 
gun barx^l would be about 1370 oim; Tho cdocanste layer fanned 
is m^te. from cMioete vAA » c wn p itfg ai yp •ttwagfe of ^loPa 



"J. 




"31]^^^ a itab6t airier diat mnoves the sabot utafonuly and does not 

i^eip ^:^E|3^B^ in flight Additibdally, a vacuum on the gun bmel will inmase 




lined isp in firidsit of the gim, and detx^^tted just t»ior to 1^ ptcgectile 
a vacuum that may deciease dtag. 




»■>. 






a 

it on &d side <tf a hiQ. Tte prppellifig chftge would be tiOO 1% of &fSM 
i1 



:29^ rl^^ik^M^ would be 



t to bunch the ^eetile past the first 12 km of Ate 



'annHDSpnete 




? . i. 

■ ■ ■ ' ■•■•it • 



-.4 



■ .... • 1 . ,. .; ».: >*• . »/■ 




\fSffl \ 






> ■ ■• I 
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CLADlfS 



i. An gon b|ad iidfidiH^Ma^ 

(a) a ijteech end Juki itii op^ 



(b) a l|oia cfisposeid betvveen flie toech ei^ 

(c) : jBi^buter sui^ioit layer tm m ofHside mfac6 of ihe guh bcoxel; 



<d) aii$iiiier su^fim layer lining the bare of gun baneli and 



•I 



(e) 



a ^yer oamiofis^e material deposed between tte: ottler su^^iMt layei^ and 
inner (Support iayeff said conqpiessible maserial hiEving a ofMpttssive 0oa^ 
of ft least 10 ndPa and having a <iotidpessiye strength Aut is less than the than 
10. ^ th^: compiEes&iVa i»tengdl of one of (a) ihe iimer suj^oit llyar and <b) the otitei* 

• I * ■ ■ ■ 

2. The gun b^ciel of claiDa 1 wh^ein the oiifibr support layer is cOmipirised of a nsetat. 



3. The ga6 baitel of claini 2 wheateih the outer sqqKirt layer is coooiptised of steel. 

4. The gun batiel of claim 1 whetein the inner supjport layer is comp^^ 

t 

IS S. The gun ba^iel of claim 4 wherein the inner support layer is comprised of steeL 



6. The guh b«bel of daim 2 wherein the inner support layer is o 



of a metal. 



7. Ine gun b^l of claim 6 wheiein the inner support layer aiA the outer support layer 
are coxt^4^d of SteeL 



20 



8. The gun babel of clmm 1 whefein the layer of con^tesfiible matoial is com^ris^ of 
concrete. I ■ 



9. The gun baifrel of claim 8 wherein the conctete has a 
mPa. [ 

>. 

)»l$Ug|M9Ol2M10OOlU7387l«vl 



at least SO 



f 
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10. the glib b|rrd of 

CODCtiBfe. 'r 



23 , 

7 wheroin the layer of a 



tible tnalefial i$ 



of 



11. The gidi b^l .of blaim 10 wfamin the CQiicf|Ml hds & ^iiq|iee8slve tlxSel^ of itt. leatt 



SOmPa; 



il the gu| b^tel of claim 1 addifionaUy ooo^ 
layer of co|itffed8ibie ma^aL 



in.liie 



13. the gua t^ttel of claim 7 additiodafly comprising a teinf<Ating d< 
concrete. 



I (Ssij^osed in tbe 



10 



14. the guh bi^l ctf xlaim 10 addiiiottally compdsihg a leiiiiiQfdiig deifioiit ^^osed in 
the cotiCiete. 



IS. The giu^ bipel of claim 11 addilionaUy comprising a teitifii^i^ 
the cGnCiet|. 

. i ' ' ■ 

. TheguiibaiMofdaimi wherein^ t^ 

, % J. . _ _ » 

■ ' ■ ^ 1 - * ' * • 

17. ttieguxiba^lofdaimi wl^inthebiee^ 

■ t . ' ■ . - • 

IS' 18. The gjiiti haijfel df claim 17 wherein the breech end is doseabte with a tfteech fdug. 

■ . '* ' . 

: 1;9. Tte gun bahel of claim 1 wherein the boite is larger in di^ 
flitheop^^hd 



in the bote is larger in dianwt^ al <het»tech end than 



20 > 21, 



20. Tliegunbajb»l6fcl^7 
8it the open end 



Tile guAb^ of ciabsi 10 wi 
at the open ilnd* 



the bote is larger in diiioa^ 



22. Hie gon ba^l of claim 11 wherein the bore is larger in distttieter. at ^ breech end 



at the open tod. 

f 
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23. A gun bfinbl comixdsing: 

I 

(a) : a^eediendandanoj^end; 



(b) a disposed between the lire^ 

(c) ; an|oiitet byer jateel; . 



(d) : an^niier Isiyer of stisd liiiiiig the boice of due gun bamBi, aiid 



(e) 



a l|yer c$ concrete disposed between the (xatat layer of steel tiod ibe inner layet 
of itfidy sidd (kraeietB having a ccm^ 



24. tbe gui^b^xid of claim 2^whei(K^ 



te hail a codDDpfeisaive istiei!^ of at feast 



id 25. the gua b^i^ of daim H addidonaily conqdsing ^ leinfosrcii^t eleihdit dispro^ in 
die conciet6* 

.26. the gun bahel <tf claim 23 wfa^itnn the 

• * * 

27. liie gttd barrel of claim 23 whetein die btee^ 

I ' •■ . . ' 

'.i ' 

2S. The gun baj|rel of tilaim 27 wtettin die bieech aid i$ clOseable with a breech i^i^jg. 

h 

t s 

IS 29. the guii baiipel of claim 23 whexein die bore is largia: in diam^ at die bitech end dian 
at die o^n jbnd. 

i 

J ■ • 

. 30. A gun baix|^ widi a breedi end and an open ^d and a bOre disposed betwe^ die 

• * ' 

Uteech cmd ^ open end, oninpin^ 

: t 

(a) a bteech portion ihade of 



20 



(b) an ^longate portion adjacent to die iHeech poitidn, said elongate portion fordiBr 
icoiiiprising: 



J. 



f 
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tax 6}it&r to^p^ layer on ^ out^ suc&ce; 



iq^imt layer fining the bine of the gem bi 



/ ■ 
J 




1 



I 



rr 

y 

1 



a 



inner support lay^. md cotofte^lAt m tovistg a 
cpii^kessive steei^ith of at least 10 iisPa and having a o(»n||(N9sive 
sttimgth tbitt ia teS8 than the than the cQin|«reflBive sottgth ctf one of (a) 
tile imier stippon layer (b) the ontef i^iqy^^ 



1 



i i 

1 - 

i s 



b 

} 
t 
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5. 
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